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Abstract of JP8279295 

PURPOSE: To enable a refreshing control 
means to hold correct data by reading out all 
the data belonging to a storage area including 
the read-out data as the count subject of an 
information storing part when the data read-out 
count exceeds a read-out reference and re- 
writing all the data in the storage area via an 
error-correcting circuit, 

CONSTITUTION: A readout counter 13 counts 
readout count from a nonvolatile memory cell 
array 1 by CPU 16, and outputs a signal to 
start up refreshing operation when the count is 
equal to or higher than a preset reference 
value for comparison. A refreshing command 
is supplied to a command input/output buffer 8 
of a main memory body 10 and the refreshing 
is operated. In the refreshing operation, the 
data written in the memory are read out and 
errors are corrected before re-written in the 
memory. Refreshing of nonvolatile 
semiconductor memory is thereby performed 
at an effective time of ECC correction, and 
correct data are held. 
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u KHi7'-^'ro:3i5-?&frEL-cw;/3-r5»!?«iafr 

[?»*3fi3l 7'-^'(75S«)i^^S6^£^*%tt^*y-fe 

u issffi7'-^'W3^9-iSrtrEUTffl;^-r5ist)«imfr 
«Ii^^t«fB1i$B!i)s^%}$•re7'-^?o^s»a,;^s^^T5 y 7 



[ii*«4i 7'-^(os*3i^^°rii''i^»Btt;'*y-fe 

«MB1f«iaigad>?507^-^'roiiUiLSrH-»-r5i!WlHl 

7-^^Sr-^iE1ii-S/-'5/7r/*y i:. 
fltrlB1S«fBlgSRi6S«l$-r57'-^'<0?fSii^«rlT5 V 7 

flEy 7W-;/i/=i»J»¥®tt> fUSf-^'cDiEWLOtt 

^■r-^*BfIIB/^2'7rp<*y t-^WL.. ^WL-i^t'- 
;5'«rf(llBiSt)^fflfTjElHlKi&igS L-rWEI2itffi«EliiS 

7" A, 

(«*:^5l 7'-^cDS»jii^f^t6'5t^»^ttp<*y-fe 
b * 5 1 U < tt1g»ro8Bffit««Sr*i-5 If « 

fl!IiE1fafeiSgi5*^6g8W^tvS7'-^©:i^7-^Sr«IW 
U SKW7'-^(O3i7-«rfrELTffl;^-t«l80«lffifr 

x-^'«r-^S1t-r5'< ./7rp<*y 

WEy 7^3'V3.$IJ»^att, fllH7'-^'roj:7-rotf 
»|fAS3i7-SipffiSri®x.5t, SflE1f«l2li^a5d^e>SfI 

f::JS-rs±7'-;?^fIIS/^i'7T;<^yi-S8ttiU SEW 

[91*^61 7'-^'<ossjiif^^iB7t^*^tt^^y-fe 

Siffl7'-^03i7-«rfTlELTW;^-r5IS»J«llilfr 
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3itf> 

X- «r-^iElSi- 5 y 7 r p< * y i , 



iitti:JtiK-r5ifct5s§l;J5> fl1j|ep< ^- y -ir/H^A^b/i -512 
5. 

rfc«ri|$iafc-f5fS*«2. 3, 5. 6X151 2(DV>-f 

if^a|[<*:|E1igB «r ^trieti 7^ 
lif*^l 5] flfllEy 7Uyi^aSlJ«^Sl4, r-fCD 

1 6 J fltilEiSWSi»tttt« fllS^»^tt^ * y 
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[0001] 

[0002] 

^mmt LT> 1 5Rxj^m 1 e i^i^-t-j: 5 

flS^WbJ^^'^tin^N AND^E E P ROM(Electri 
cally Erasable PROM) 755^^bi^rv^5o 015 

y^TjkLX^^s mi 5 (b) 1^. ^cOS^6^/^^tf[E] 

K^^uTv^^o ^^ll^c:fev^T> SGI RnsG2 \tm 

CGI ~CG8 BUt 

SI RXJ^S2 ^-Xm^^hyyi^:^^. MI- 
MS fi7«^y -fe/wT-foSo :^fc. mi 6 (a) st/mi 

6 (b) \t. ^^mi5 (a) lC^$nrv>5. A- 

A^ :^fp]. B-B' ;^^^^::»ofc^^S^^^@o»f®IlI^ 
2 1 2 Ji^i^5>g8cDjfeli:II. 2 1 ajl^i-^/^ajcO 

/U^- 2 1 7fl/^^i^. 2 1 8\t^m^>y hiSft (B 

L) . 2i9t^y-;^- h*u^ymmi:m^'r^<oMm 

Vh^o NAND^EEPROMf^. @ 
1 bRXfmi eCl^^tl^ct ia^(7)^^!;-fe/UM 
i-MS^-ttibcoy-;^, KW>'2 1 9^g!|^-r§ 
t>co|^±-c#*i-SJ:5(-bTi:v>(cil[3?ij(c^jgjL. r 

[0 0 0 31 «-^^y-t/^M}i. a^. mMwmmtm 

m^-h2 16tmm&i^it. PETMOSSagSrW-r 

-So 7<^yir/vr PM^ybiiNS(^S«2 1 1 

t-?f^^$tifcP^^7ai/Uf^iC«5S?^^$tl.5o NAND 

EEPR0M<D^8g(0^^y-fe/Vr 
[0 0 0 4] SctC, NANDSEE PROMOiiif^lCO 

VNTBiKi-So ^-iJ'coffjZ.^^&u^^Wul. HI 7IC 

^$ti5J:5J-> (cGi ) ^**-r^^^y 



m^}i£. sGii. sGi2) (omi^h^^'p-vm 

(mz.\t. cGioi -cGiie) &^^i-^p<^y -fe/w 
[0 0 0 5] f-^om^^n. m^^tifz^^v^ji^ 

ffiiy- h t m9i:/r2 >y^<Dh* yfflaiS«y- H;: 1 0 
h ti^m^-fx^i y ^ (om^v- h ci 0 v 

SrBiSPU. hillB Llri^«ji;(^'r-i^'tc/Si:.'CO V 

fii^nSo If 5/ MftBLlcPPiD^HfcSfff^. iS^^^n 
fz.^^^)^)\^Vyi^-Jy^^(0^^^)\^^x^'&^\\.. 0 

A/J>5±c. ^5^$tifc7«^y-fe/wh^:/v^^ Logans: 

ttA;65firP>-f. ^^y"fey^h^:/v?;^^c^Bitt®JEIt 

[0 0 0 6] y^-i5^0?^*(^, 3lW^tLfc:yn-/>^(^^ 
Smy-hiCOV^. Pa!S«*fcflNSS«&U^PM 

tc: 2 0 va^(OS5mJE^*^ ^^D-r 5 C i: (vi J; oTtrt? 
tL5o h^-S.U^y-^i^(t:7n-x>r:^i/)Kffii:i$ 

[0 0 0 7] SEdbLft. ii^^tifc^^y-fe/^h^v-v^ 
;^^c^^JWy- ht;:o v^, ^ti^:x^(D:^^])i^jvhy 

mMLXm^^tift:?^^V±^i^hyyi^:^^Ski^(Dh'7 

>^i:^y.^i:mm$'^. m^^titz?^^V±Ji^hy>i^y^ 

[0 0 0 8] %^(D:^m^^^mi^t^mmmx\t. 12® 
c) ;)5{ixe)ttTioo. ^^y^^e>^^m$*xfcx-i5^ 

ft E C C J: o Tl^ 0 (7)fr jE;d5tT t)ti.r V > So 

[0 0 0 9] 

itW}r^m.mf>^bmht)^xh^x^\c, nandseep 
ROM-cft. mmi^W}Yfmc^m^;^'^v±/i-hy:^i^ 

^tb?ii\ ^iiS^^^y-fey^h^^i^^i^'cDy-hfi.r;? 
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[0 0 10] 13214. Il^^nr KU';^Opt*!J-feyK0x 

r^^e>of-^'09^WL.Wt>i^^>'i?)«, ECC 

(c J; o r TcWiE Lv^x-^ Jc^Tc-f 5 ^ t *s-BrtB-eS).5 

■^;4S-CECCtiJ;SfTIE;4S^'BTt6l::/ioTLS 5 ii^ 
[0 0 12] 

[0 0 1 3] ^^m^y^^n^'&^mmi.'mi:'^ 

^ y -fer/V'P*^^*^ 1 L < l4«l6:WlStgM^^&W-r 
[0 0 1 4] Sfc. *«W05F:if38tt^^fl£|B18«flS«r^ 



til L ^tf«i:-r 5 ggWlHllS:*!?^^?^, ±IEltaiStSI»:ds 
[0 0 15] tfc. *:^?(30^jf^tt¥^fls!StiaSr^ 

* y 1 o«L< ttigiS:wiHti^*i&^r-r 

3, 7 r ^ y i , ±l21f «IB1illB-!i5i%i^-r St"- ^ (O 
S»jii^f.SrfT5 y^Wsz-Va^JW^at, ±E 

So 

[0 0 16] 

[f^ffll :*:%9^lcJ;ti«. ECC«iE^)SW^/<s^,iSr-^ 

(y^w-yVa) Srff50-e. Si! 

ffl^FtL^S^^ofcv^-^^fSfcit-t-sy^y-fe/Kc:, fifirox 

•Ct. IS!9©S!tttECClTjEBrt6'S8S!?«EilTt?*5y!: 

[0 0 17] ffiw*5l?^(::<ttLlf. ECC^E^ 

[0 0 18] Z<Dm^. ECCro|fti9fTIE|g;^«rl8x.T 
[0 0 19] 

TlftM-fS, *ISW<o|g 1 ®IUfi««rSx-t-7'n 

2/^'llt?fcSo llll(C^o^^-C. Itt. mX.\-S.. NAND 
l!EEPROM;i»?j>S5p<^y-fe/l/r 2tt}ii£^ 
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[00 20] Sic, 1 U^Simy^-^(^ai7-^:i:yi5' 
2lt;:x7-triE^tT5ECC (Ki9«^WfTiElHlK) "Cfc 
60 ECCl ItCfl, y-K- yn^V (Reed 

-Solomon) ^-^^fflV>/c3i^-|TiE:^^«rffll/^'5 w i: 

-friE:^^o^o^ffiffi-r5r ^^5nilB-c$>6o Ecc 

!Jj?'icp«^!;;&- Ki^-cc p u t ^«^ttp< ^ y paic 

— ^^ScOfci^>JCE E p ROM^^jta-r-saie^fflx.'S 
=2>^tf;3L-i$'e^;^7'A(;DCPU, 1 4iiECC 1 i&t;? 
CPU 1 6tsi:^(7)x--^^e3^f ^x-^j^ (7^-^$^ 
>'^x) , 1 5fl=3-7y KAffl;0^<:y>^r S&U^CPUl 

mmmm^^mm-mimw. iriicpuie:** 

1 8 (iECC 1 1 , /<iy7r^^y 1 2 &l/SKtb 

[0 0 2 1] **3, ECCl ixu«cpui %n:sM(o 
\ ECC 1 1. /<s/:7r;^*y 1 2. ^(r> 

[0022] CPUieft. r^^^b"^ — 
^ ^ jg. ^ 5 C P U S-ffl V ^ 5 ;i t tij5R 5 ;5S^ 

fcSo CPU16(t. y :7Uyi/a®Jffll^®S^«^■r 
[0 0 2 3] E1iv';^xA(Dt^)f^Jc:ov^rl^^0^-r 

CPUl 6tl, iiS-. ^»^tt^^yco;iti:{iJs:«fiJiJ'l 

[0 0 2 4] 'f—^(r>m^h7i^\t^ CPU 1 6;<i^e5, 
^m^l 4S:U«ECC 1 1 S:^LT7'-^Afcti:^/^y7r 
7{;iSJitf^#x-i5';)5ft«&$n5o ^^fei. CPU16 



urr Ku;^^'<$A7r etc. *>«rtt*&$tL^o rcoss 

[0 0 2 5] f^-iJ'Om^f^i, CPU 1 6;6^fj?B*=J-7 

>' Kd5ftiJ«9i» is^/M.rri'r:^ KAW;^/'^ y 7 r 8 ic 
rKu;^ft-^;d5TKu;^Jl|l 7&^L 

ti. T Ki^;^}t:£$^xfcp<^y'ky^r w lrt(oKa'f 
^ ^ y -fe/KDx-:^' ^5 ^ y r $ tL^o 

[0 0 2 6] T^-iJ^Ofgfflll, CPUl 6;6>?>Silti=i'^ 

yK/65$fJWj^l 5§r^LT=3^vKAai;^^/^:y:7r^ctt 
*&$tT.. S!Wr Kw;^;dsr Ki^;^;^i 7$::frtrr K^' 
yir/wr u-r 1 f^^^K^-r^r KU'^c?:»p«^yir/w^^f> 

^W^tufcx-iS'H, If y h^$fJ«[HlS§4. x-^Affl 
f2^<yyr IRXJ^ECC 1 1 $rgTT^-^«Sl 4\zmt) 

[0 0 2 7] V-V>^Vu:^\zX^^n'f-i^(D 

(^m^titihy>i^:^^(ommmt) <om±&xj^ 

So 

[0 0 2 8] ')yvyiy=^Wim^m^^^(^fi^mm^^'^ 

^ tbyt y >^ u y e^oL LV ^;!)^« 

(Dmmit^^h^o ±i5coj;5(c, ^^y*frio 
-^<o^m^^i>^^m\cmn^ti^m^. 7^^y*«:io 

i^>f ll^<^^:/o>;/i5^Slcr>5^ir;^S:5)'Jt-C. *>^oy 

Six. S^SJfflUllS: (feSv^fiiStUit^lHllS:) t^^^^;^ 
[0 0 2 9] =i>'t'^-^iy;^xA(^^ffi^T^o^tti 

(ommmz, sim^^ttTEcci ii:if\.xmmmm:^ 
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^ti^o CPU I e\c^^x^^v±/\-ru^ 

mLftmt>fi^mcmm]B\^:^i;i^^ 1 3 <Dm\t 1 to 

>y>y:x}t-^(cjf£:#Lry :7Uo/i/^itf^^fj5^ -coy 

^^y (ClSiZitfo :i<D!l!im{C^oX. EEPROMtO-fe 

[0 0 3 0] ^-r. mmi^^t-mor h^i^ys^tmm^c 

^^y^lcf^l 0{c^;tSi8ffl^-KtcJ:i9. y^u-s/^/ 
^O^^^^'c^ofc^^^yir/WCDT^— i5^f^, p«^y-kyw 
ruyf y'—^Amtiy^yyr?, ECCl iSr 

^f^LT/^5/7ry^y 1 2Jc](g»:lcg?;f^5i*tb^o ec 

C 1 1 ^mi^^^m^^v"—^ (D:r.y^frJEjt}mt>tl^o 

a<^r Kw;^Srl(l#(Cp(^y 1 0 

y^/vrw ucwsji^^tt^, }LU^)yuyi^^m 

m-4^V^T^^, ECC 1 1 (Cj:oT^9-friE^tL^fc 

r t Sr/1^i- u-x ^ -fS-^;^)5 n KAffl;^^^ y y r 8 
e>W;^/^n. CPU 1 6 <!:SKm[Hl*:*!^7Vi5? 1 31CA;^ 

[0 0 3 1] /Sib\ =3>'t•^-^•ix;;^>ri^^^V^^^E1S 

fv\Kw&^fix\i^^^m<oimm\.mm^. ^iik^k 

[0 0 3 2] 133 2(c^MOB2(7>SIJfi0||SrlftK1-'5 
:/ny^(il-e$>^, (^Htwiiov^-ciai ^mi-^SP^J'lc 
\tM-m^^\^\^x\^^o 

[0 0 3 3] :L<ommmiimi\c7f^^H^mi(omMm 

bmk^^^\t. ;?«^y*«ci Of^tcSI5WlHl^;?7!j7V^ 
^lcj;!9. :^^«PBtD/>*y:7r;?«^y 1 2Sr^S(cL"Ci> 



[0 0 3 4] t^i^, ECCl 1 tm^O^^y 1 0 
<i:;65ttl*S, ^fc. ^^^y:*:ft:i Ofet^ECC 1 

u^c pu 1 6 ^m'ti>m^t'r^ c t t>^tg-e&-5o 

[0 0 3 5] *5lW<^»3(?5^J60IJt?*>S^^y'fe/wr 

i^^coi5^7;^i$^fet;:y y u-/v-^^tf 5li^^oy :7i^y 

^^)±;vr\y^(D^)yvyi/=i.^rfoWW.xh^s 9\yL 
tf. p«^yir/uru-rif^tc4Bit§lo^L<fiia^O 

[0 0 3 6 1 ^-f. ¥^#f*:fE1t^RtcmM;^>SA^H. 
lll^L?iVVN'y^;t:^yir>;/ MUKT^^ijf^-r^i. 114 

^y l^c«^t^?^^■rv^5lllSSJ^l>b»n#^<o*-e(D 
^ ;^ tnov ^r n m(Di^mm \.m^(om\^ x^tm 

tottS (S2) o l?i#S<?3iJ^^^i5^(Oji^^aU|Hl^Y 
^ (S4) o 

[0 0 3 7] »clc, |gl4 (b) 

i^(Dv'-^(DnmL^nomc (si2) . 

1 3{;:J:oT^^;^^ i (DUUmL-:^^yh^Y i §rl 

ybitii^L (s 1 4) . ummL]B}^Y i t)^^ib^m^ 

(S 1 6) o 

[0 0 3 8] mmmL^m^Y l ;65S2g«SY c LV^;^)^ 

rix«-jSx.§<b. 3yvy^^^mm^fxt>ti^ (SI 
6) o y yu-^/^/aL^}::}!, E1t^B--or^-ir;^;^^pr 
«r^'ri^i^--m-^ ii^'^^fi. CPUl 6{c 

iicjRi-§>^D5/^«i{c, i^-i;^@?!)>e>)ii§tcEcc 
y^bWi\:.^^:<(r>y<yyT:^'^^)Km^\^W^t^ (s 

18) 0 i^^O^yy^tD^f—^fi^/^yyT;^^^) 

\^mih^fifzh. ^yy^\^(o±'fx2>y^nmf^m\^ 

m^^i\. (S2 0) , m^^^<oy'-'^i)^^&m^yy 

ij'icsii^tis (S2 2) o mt^\.mwY i\t roj 

^7:/i$'«y-ty h^tlS (S2 4)oS^{-. 1/7^^- 
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ti. Vyiy^yi^^Lmmmr^^ (S2 4) o 
[0 0 3 9 J ^^x^yT'S 1 8(e:ioV^r. :/n j/^J^ 

T V ^ :5 ^ ;^ ^ § V NflT' n y (C|ali^0f ^^xTS 

[0 0 4 0] ^l^\f:^-^^y7sy'J^<Dmm.Wmc%b^ 

(c) \z.7rf^bK^ i^-r^y hy^y/\--^y:^mn^ 
[0 0 4 1] *^8g(0|llfe«?i|iC4ottSy :7U:yiX^»]f^ 

^-v?ip(Di try h^!9tcov^TfriE|g:/3«ri^oEcc 
Srfflv^Tt. ECC(D|^'9frjE|g;^S:Sx.TI§^"t5§ft 

[004 2] mkc, ^mnm lihi^y c sr:ii7-is^<o 

[004 3] la 5 (i. *3S5qcO|| 4 (7>J|Jfi0||(7)fl|^«r^ 

[0 0 4 4] mmmmmWY ci}^^ «f^rKw;^£o^^ 



So 

[0 0 4 5] ^rr-X?. C(7)Sll6««|-Clt. 3feSKfflL[Hl»Y 

E i:d5^«)ta:^$tifcl^t)fF«fiSEc^®x.yc^^(c. 

Y i ;55g2^ffiYclc^L<7iS^> mitim^:iJ^>i^l 
3^^^^y:$:^l OlC^LT^i 

cell *:frLr/^5'7r 7«^y i 2ic:i8^ai^ix^p 
•rSo r<^SSmJt. PtJlB^itii^gSi 0 l(cA;0^n. 
/55^2pfiJ:'9/h$(m«> SSW[Hl»;&^7y>5^ 1 3^yir 

SifflllIS:;?7'>>^i 3^yir:y h^T^tthlc. m 
2rt(cii]ffi$^^5o K^7:^^!^<o^p<^y-fe/K7>T^- 

y-t>y Ecci 1 tciioT^^-rriE 

[0 0 4 6] :icoj:5tcLr. ^7;^^$^ i oj^iJWblH] 
S:y i ;dsS5pttY c lc:^uv>;0-rtt^ie;tyh^-ct. 
^ i m^y^^^(7:>y'-^m^m^E i ^d^^i^^^^ti 

1^ !9 ffF^ ffl E c J: 19 /h ^ V ^ i: 1 1 c II E C C J: o T 7c 

^X^6o 

[0 0 4 7] me ±mm4(Dmmmiimt^^^mm 

[0 0 4 8] E14 (a) lC^^H§<t5t-. mJ^^SA 

g!!)WJ-^i^^^;^i?'<osfriHicoy 

b;i*T.*'ecoJeS^ffiLlH]^Y (S2) . 3^ 

(S4) o ^c^m. cpul ^\%'^n%'m'mwmmi 

»1 Od^ibC07^-t?<OKfct|«'^:=.^-rSo 7=^-^5^ CDlfitii 

(SI 2) . :^'>^>5?lc:j:orfei^WL 
;^'>>^hSY i «:l-foit^t (S 1 4) . j^igtauiil 

^Y i t'^^mc&^i\.fzm^m^\jm.Y c xzn^tzt-- 

^5 7&^«r*iJ^-tS (S 1 6) , l^gKHJLlHl^Y i 
1iYc(c^t</«tSi:. ^x-^/i^i^^W^n. ECC 
1 1 Sr:frLr/"<>>:7r ^^y 1 2lclBti$ix5 (s 1 
8) o mfctof^-i^^JfomojiSECC 1 1 (cj:or*ij 
Ecci irt(D^i9«;^i>yi?^(cj:orf@^ 
E i ^^tfi^^tiSo i^Oii^E i t^^>9«W:t^S&i 0 
l(::i^J6tK^$tiTVN5fF^<ilEci:Jtt4$;M5 (SI 
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9) o **5. ^^(ommmms (a) \z:^\^^x^mir^ 

y:^^^<D±:/uy^\tm*^n (S2 0) . 

})yi^-/i^^i!}^nt>tl^ (S2 2) o '^(Dm. ^y^^ 

1 lcov^T(Dj^SStiitlHl3SY i roj \cmm:^bti. 

y-irs/h^ti^ (S2 4) o m^mwtm^mi: 

iS;tTV^;i;e)^ofc#^ic^^ (SI 9) . 

XJ^Wm^^^ (S2 0, S2 2) (ltT^:>tl.T. J^^fflUInl 

mY i\to\zmmK,^ixv±yh^ti^ (S2 4) o 

[0 0 4 9] ::(;5J; 5*. -t^^/i^— f^^^ (s i 2~s 

2 4) tmmu mn^fi^zticxox. 

--n(Dm7L^f-^ii^')y\^y^y^^fi^<> 

[0 0 5 0] ^^(om^^nt'm^'^'^n^^ 

<Dm^ii^nt>fl^b. g|4 (c) \C7f^'^i\^i/^yVy 

^yjv-^ytmv^-^fy.^o CPU 1 3ii^ff^7«^y 
^<D^^y:^9(DUmm\.mW.Y i ^^^(D^y::^d'\z. 

^ (S6) o 

[ 0 0 5 1 ] El 7 fi. 5 (Dmmm(Dmmi:7f^ 

^;?^^102a'-102c {%mmx\±. ^0JCO®1:± 

iy^lHlKW-ttfiy h*IS!|»|ilKl 0 3. E C C 1 1 . 
ffilHl*:^^^^^! 3. KI9fi»it«Sl 0 l*ffil!9WL 

[0 0 5 2] r<D5*)> 7<^y^/wTW 

^7>^^102a--102c {c;(3D;tT. -^l2iSffl::/n 
1 0 2 dSt;^tti[H]^i^<9f@^*&^ffi:/n-/i^ 1 0 
2e«r«xTV^§o *fc. ggffllHl^;^!^^^ 1 3{i. iJ^ 
7;^^$^ 102a'-102c (Om^n)^-\^fzWL(OW&(0'^ 

cpui e^Ecc 1 loK^Sfis) xno^\c 

H> ;^»^>'^R l-'R3f^P^tt«r»i^'r5l^i^x^^^ 

h^m^o m^mwi)m.^\ o 1 i^yy^^ 102a 

-10 2c <o|S:(c«i$:Lfc«<^tt!8:(Ol!^!9 JttiSc i - 
c 3 Sri$Oo 

[0 0 5 3] z,<r>mmmx\t. rti^-eolSScOiJ^y;^ 

1 0 2 ertt:i^i5^7y^^^>*&jW$tbr*5f3. ^n^<7> 
m^^o :^fc:. 102a'-102cf^tC 



[0 0 5 4] rtt^c^l^glEWUIillSY i tli i 

Ecc 1 1 ^^L-C3fe'<^ggttilHj^;^^^:^i$' 

1 3<bl^t)«itt:e«l 0 HcA;^^ix6o SEWSti;^ 
^SKta LIumY i f^gStaiHl^;^; e7>'t$'Rl-R3(D5t) 

5o isw$;h.)ti^i9<®^E m^mw)m.^ 

c i'-C3(D5'feKfflbfciJ'7;^i^ i {cm"rs*><?^l- 

1 0 2 e(ClSlitr:it5t. m^Pf^ <@Sitg5«g 1 

W\m^i:^yy^^^bnmL»^^SL<^\^fi<^ lo-e 
[0 0 5 5] igtii[Hl®:;!(;5'^^i5' l 3co#i^ 7;;^i5'co;j?; 

i^Ymt^i^yy^^\^r>\,^x^m\.fi^nt>fi^m\c. ^ 

E i ^it^si^fiEc i t^\m^^^b\zx,^x^\'^ 

X^ ii^SSa bSiS Y i Y c Id^ L < 7i . 

SIC. f^i#@<Z>^7;^^5'tp<07"-i$'(Cil!9«E 

m^^mm^ci^mk.itb^\^. ^jyvy^^z^w^v^i: 

[0 0 5 6] ^*c?:>^7;^i$'^. mK.\t. ^yy^^ 10 

2hb^^b. ^'7y^df \0 2h^(Of—df\t\^—''J 

0 3{cSS;9^a$tt. ECC 1 l^^Lrp>9fTiE$;}x 
-So MIC, fTjE$tV7ty^-i5'll-^ISlgffliJ^7>^i5' 1 0 

2 dlCl^-v^-foSa^^n-So r(^J:5«CLT. 7 

1 0 2 bf^(7:)^7"-^lt:3i7-fTiE$:ttr-^iali 
ffli^y;^>5^10 2d(v:t&*»3$tl§o -to^. ^5^7;^^! 
0 2b«?B*^^X. -^IBtSffliJ^7><.^ 1 0 2 d<D7^- 
1 0 2 blcrit'-^ti^o M(c. -^ro^. 
-^laiftffliJ'y;^:^' 1 0 2 dmg*$n§o - 
mm^^^yy^^i02db\.x\t, ])y}yyi^^(Dft 
i!b(DmMzf^y^b\.xm^^tiX^^XhX\^\.s fcS 
^I^^v >yh ^ X ^fSffl-r ^ r t LT i> V \ 

7;^^ 1 0 2 d(Dm^nw.h\cmn't^'^^mnfj:<^ m 

[0 0 5 7] iEi8^i;ia9ji:, ±mmmm\mt>^^m 
mii^mwummmco y :7 u ^/ - t/^=^ y xi. sr^ 

[0 0 5 8] 3ggicm2S:65SA$*i. fcSVNft::^^ 

or^?]^^b/v-^^co^m5^g^$^^^^. las (a) 

[0 0 5 9] ^»|§ti^^y (D^^^;^^ l-'nJCOV^ 
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ii^m^m^ti^ (S3) o il5^tfc<J:5(c:> ^fflUIelJSc 

L(1I»Y i RXm^mmE i Sr^i?>l51iLT*3< ;i ^ t> 
Y i ^^mmLm^^:^^^}^^^:^^'^^ 1 3(D>^ 

mm)tm^\^^y-mmmEc i t^x^yh^h^ 
(s 5) . m^Biom^m^E i ^^Sf^^ai^-s^aptti: 

fc ^ ^ ^ wj-f 6 ^ t ^m^^o 
[0 0 6 0] ^(om. m9\c7r:^n^maMm'^^^/^ 

nt>ti^mc. :fy^>^^\cx<^xu^mL:i^^yhSci: 
im'^L (S3 4) . mmmi^^wcY i^^fi^^'^^ti 

3 6) o mmmx^mscY itmmmy c\zm\.<^^h 
imn<D^yy.^<D±y'-^^m^m^ti (S3 

8) , ECCl l\Zj:,r>Xm^t>frjE^tlX (S4 

0) . -mmvim^y^^\::i^m^ti^ (S4 2) „ ^ 

tlh(Oy'-^(Om^mmE i JlfF^«Ec(Clt«£*tb-5 

(S4 4) o ^>?«E i ?55f^^|tE c 

iJ^7^i?tp<7)^:/py:J^mg^$tl (S4 6) . - 

^iBlt ffl ^ 7 ^ ^ (;it&ift^ ^ tir V ^ 5 frjE^;^<^7'- ^ 

milli<^^7;^^{Cr3if^^HS (S48) o ^(O 

0) o i^g^tb LlH]&Y roj ^c:##;tb^^. V±y 

h^tl^ (S 5 2) o 

[0 0 6 1] m^mmmnm^m:^x\^'^t^^>^ 
tcm^\at (S4 4) . v'-ij'^T^t^afesi^ssi^^titT 
t>tiir. m^mx^m^Y i\t roj irs#;t?>H. y-t 

y h^tl^ (S 5 2) o 

[0 0 6 2] m^^^^tznm^mat (s 3 2) . s:3z. 

U KD<@»<^^:«:5/iJ^;i)5tT*?iX'5 (S6 2) . IIUiB 

^it^^i 0 i\^-ty h^tix\^^^m^m^(ommmf>^ 

Mi&f^tiS (S6 4) o 
[00 6 3] ZO^of^i^M (S32'-S64) t^^'y 

(b) \C7fi^ti^i^^y h^^>'/^-'f-:ytmn^ti 
CPUl 

iHljRY i&U«i^<9iaiS:E i Sr. y'-^K^y:^^ 1 0 2 
a - 1 0 2 c l^*>SV>«SK|±illI!g:ift(9<B»»j(ftffl:/n 5/ 



1 0 2 ertlCiSSL. S^SKWUIhISY i i:mE(0:^^ 

1 3 COMIC. i^«9i@»E i ^mr)m^itm^(Dm\t 
i&^ti.xm.&^n^tix\^^^m\c^^^m^?> (s 

7) o 

[0 0 6 4] mi^LtiX^\c. m^m^E i^>=^y-m 
mmE c i tLx±y h^ti^m^ (s 5) \at. 

m^Ei\t. ECC(D:iiy-tSlEmti m^\t. 3\fy 

[0 0 6 5] la 1 0 ft. *5i^co» 6 (Dmmm^Tjk't':/ 
viyi^mxh^o mmicm^xmi tnjt^i-^n^^i^^it 

[0 0 6 6] :^mmmx\t. SaaSrSAt-^Slc y :7 ^^ 
:i^y:Ji3 2 0 0^m^i>^t\cXoX. ?^^V:$^Woi^U 

[0 0 6 7] ^-f. nm^^x^K^hmx iic^^tt 

^yn^7i>^;5Sgl!iW(Cfil!ji--5o -tLH. I PL (>f 

j>^(ommc^ox%^-^mxh^. \m.m^<o^yy^^ 

t^hs ^-t;^*ffiT)iB(C7'-i$^^iiWL (S7 

2) . /-^!;7"^5=-:i:5/;^7 2 0 OicJ:oT^ttlL;rc:x— ^ 
C0ig«9(0#il^55i^$:h.^ (S7 4) o m^i^^^\.fz 
bWS^^^^ll (S7 6) . y'-^COm^X.n^^^^ 

^^y;$:^l 0cO^g{5iC'(i;tP5tlfcECC 1 1 

ti, cn^-|TiE^5|ltT$tt/cm. /^s/:7r^^y 1 2{c 

t&«ft^?tt5 (S7 8) o ?i*5> ^^y2|cf*:i 0^1113 «C 

[0 0 6 8] ^CO^. -^(DiJ^^:^^ i I^c0^>^nyi7(0 
'T'-i^^mN^^tt (S8 0) . tl^^iy.tzrf-^t^^'^v 
7r;^^y 1 2;:y^e)eaiSnTSS3i^$tt6 (S8 
2) o i^^:^^?' i;0-brcoS#3Z.^7^-^^igttiL. 
y7^>f^n:5/;^7200 \z.^^xm^ \.ftr-^(r>m 9 o 
^%t^m^i\*^ (S8 4) o SI!9;65&ofc^'&(Ctl 

(S86) . rYvys'^:^^^)'^^\^(D'^^^y:K^ 
^^mm<0^y:^^\z^-%\.X (S8 8) SS-r-i^Sr 
*3^tP (S8 2) p rr-T?. ffSjA^Stb^r'-^t^/^ 
5/7r^^y 1 Z.(nW(m^. 

(S8 2-'S8 6) o tb. T^^y tCRlrii;9-*fT5S 
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i-3-K«rCPUl 6«;iH:i:/jU i^J^m^lit). CPUl 
^(DVyi'^yi^^'.timTl^tcW: (S90'-'S9 2) , if} 

j^r. CPUl 6fiy^y*:«ci oic:T^-fe;^'Ct6J: 

[0 0 6 9] ZOmMmX^m^Ltc. :^y-^:r,y^^ 
O&^SA (^X^yT'S 7 S-'S 8 8) fl. K^CO^C 

04 (b) . 06. ig9l;i^$ix-5ll 

[0 0 7 0] mi 2(c^$tusiifiwi(i. mm^mm^m 

1 l^;l#x.r7<^l;;*:^*:^^/^•yy^^^a::x:^;2 0 OicJ: 
[0 0 7 1 ] icr:^'ir;^?5S7:^$tt. Pyy^^it^ 

hmm\^'tiV^t>f\.^ t (SI 0 4) . >^y;^^i^cov^ 

l■fo^i;tTV^< (SI 0 6) 0 J^gSSffiUHlScY i 

S*<iYcSrSx.6^ (S 1 0 8) . \ <0 

'f-^\cn\^Xy<^)y'^'f'zr.y^t^'^t>fl (SIX 

0) , my-^^t^itfc^o^^p^^^^wj-rs (SI 1 

2) o :^y-i)^^^r^t. mi^n(D^yy.^^M^ 

[cvyuyi^^mm^^mn^ti^ (sii4) , ;i^-e 

Ell l(^:^$ti/5iS Atl^^lc, ^9:^^ 

yi^^\cM}t^\^xmfz\cmti\cnmmt:nm^^^< . 
mm^^:^^y^ isr^v^y h^ti^ (s 1 1 e) » 
[0 0 7 2] mi 3 mM^Amh^\^^\tmMmm^ 

lai 3^c^$tI.^7^^>^7i^;^^5gti)^l-g|t)-f 
ao wttf^. I PL (^^£x-Y/w>^ni5^7An->$'^) 

x-i5^«ri?fflt (S 1 2 2) , ECC 1 llililoTi^tti 

xm^mE i i!i^Ecc(Dm^mm:^^:^^\c^^xnm 

(S 1 2 4) o m^cD^E i ;^5a^y-S^pmE c 
^&Z.^t. (S126) . y^v'^yyS20. S22t 



CC 1 Kc^ffl^n. ^y-tSlEtmn^fifz.'ik. 
:7r 1 2{ct&j^$ix§o ^yy^^ i(D±y'-^n 
m^^ti. =^y-njE:^ti'ft7'-^i!>^y<yyr:^'eVl 
2t^h. ^yy^^ Wz^mih^fi^ (S128) o ^i: 
:ib\ fl^Lfclll K^SAti^i-, ^yy^^ i t\m(0 

[0 0 7 3] y^'r y:fs 1 2 8J*TS, feSVMt:^^- 

i ;65S*^c«fc/Jrv^^'g' (s 1 2 6) . ^yy^f}^ 
^l^rvuyt^Hot^ mui-S (si3 0) o S*ir 

13 2). :x.y-l!km. ]}yi^yi^=^ (y.'ry^S 1 2 
4-3128) ^m&to 

[0 0 7 4] T^fjy, ;^7^:y7'S 1 2 6lC:fcl>-C. Ty i 
= Yc ?J lai 2CO;^f'5/>^S 1 1 6(OJ:9«CgK 

magSA^fo6v>(isaiig»f^(-> 04 (b) (c/i^ 
J: 5 fum^mm^m^ <')y\^yi/=^^^i^o^tt>m^ 

[0 0 7 51 HI 1 4 f^. fl:MSA^fc6v>i^®asiief^ 
^-^fi^t. mi A\c7f^^fi:b-f^^yj^ti^umm\^m 

m-r^o rnfl. I PL (^rii/^/PT'n^^u^n- 

[0 0 7 6] ^T. mM^5gA$n5^. gi!j6^{c^^ 
7 >^ cofjiHio y 7 y ^ /j^b w tu^ -ccoj^i^ffi ls 

i^^icT^y-fey h^ti6o i#@<o^^;=^^/i5jg^^;}x 

(S 1 4 2) . gff^^3ft^l5lt$tvTV>5g^WlHl»Yl 

t^m^m^ c^mx.^t^Eofi>t^\mL^fi^ (si4 

4) o i®x.?iv>^[^:ft, m,i^<r>^yys^fi^^ot^fi^^\ 
S'J^n (s^i 5 6) . mi^(0^yy^^Xf^^^m^. »c 
cOiJ' yy^^tm'&^fi^ (S 1 5 8) o 

[0 0 7 7] imn(o^yy,^<r>mmm^Y it^mm^ 

yc^mTL^t (SI 48) . ^yy^\<0±ff—^fi^ 
U^m^fis ECCl \ ^it\^xy<yyr :^'^'^) 1 2\Z. 
ISIS^ix^ (SI 4 6)0 Z.fihcov'-^^tDm^t^E 
CC 1 l(;ii:oTipJ3£$tt. ECC 1 irtoiii5<BIS:«7 

E i yxmwmDm^^i o i \c^}^^^^^x^^^m^ 

llEciritKSixS (8 14 8) o «r»LfcJ;5(c. fF 

SHE c S:@lSffl^^fc^v^ttfiftlHI(7>E i 

^b^Yt. imn(Di^yy^^(D±y^xiy^\tm^^n 
(S 1 5 0) . :y:-y-tllEi^7f.<r>f--^'fii^Sm^'y:^ 

^tClSii^tt. 'f—^(D^)yUyi/^t^fst)f\.^ (SI 

5 2) o ^(D'4k. ^yy^^ i\^^\^^X(Dnum\.mWiY 

\Yt roj wt\mmiJ^>^\t,^)^yY 
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(SI 5 4) o -:^> m^mmmmmi:m^x 
^^f^t^ofzm^iat (s 1 4 8) . f'-i^^o^m^Rx^n 
#j2i^ (s 1 5 0, s 1 5 2) \trft^ix'r. ummi^m 

S:Y i liOlcS#;te>tby-fe5/ (S15 4) o 
[0 0 7 8] Z<DXo^J:. /W— (S144--S15 

[0 0 7 9] ::<D^o\^\.r. SMSAS^feSVNfim 

[0 0 8 0] ±mvti^mmm\z:io\i^!i^mn^'^mm 

^Zti^^m^^o la^^nfc. ^^y3|s:flfi 0^, EC 
C 1 1~CPU 1 6 i:«rl^-^>>7'±(C?l^^-t-§C^;65 

So 

[0 0 8 1] ^tc. p<*y*:frl O^ECCl I'-CP 

Ul 6 i^SiJ^CD^:y>^_b(;:Jl^^L. ^/U^f-yy^i^ 

:x -Mc J: o T 1 oco/^ y >5r— S ^ t pjgg-^ 

*?So ^Sfii. 7<^y*flcio^. Eccii'-cpui 
6 ^ ^mmmm±\c^i^:^-MtLxm^'r<b :itfim 

[0 0 8 2] mmmxa. mmco^A^mmiz^L 

:^ r CO ^ v' ;^ x 6) J: o 

WlStt^ ^ y <7) y :7 u y -ix ^ ^^tr-f 5 r i: pTtferS? 

So 

[0083] z<D^o\c^ ^mmommmic^m-iexr 
[0 0 8 4] ^ lie, mm^^tLxhmm'^x(Dm^ 

IHI^IC o fc lb IE L V ^ X. S r ^ t S o 
[ 0 0 8 5 ] B 2 Jd, ^ y **^f^(C-^|BlS 

[0 0 8 6] ®3tc:, ^^9^@Sit«?«&^fflv^Swt^::<t 

or. y7i^5/v^am-K9iBisco^ft. ap^>K!9iB 

y :7 i^^W)m^fft>tifJ:^^X 5 «-r# So 
[0 0 8 7] ^4(C, ft^^fflblHl^&ftCi^^r 1 f 



(7>ffli:;6S E c c iriE^ffi^iK 0 «sy Tr & S 5 (-IE L 

V^7^-^^Cy :7lxyv/:^rtSo rCO^:S. P«9fTE|6 

*i^e*(-«e>i-r t ;d5rt So 
[ 0 0 8 8 ] ^ 5 tc. m^m vmm'^m <Bisc**fflo 

^y;^>5?tdlB1t-rSJ:5i-i-Swi:t;iJ:or. rtHbto 
&coMigf 4:-S[or ^ J: o rm^#So 

[0 0 8 9] me\c^ m^mmoymmm^^-^mm^ 

(Dm^^ctzm^mmi^^L^K-r^zt^^x^x. 

k^lz]) yu^y i^^X^6o 

[0 0 9 0] ^71::. vyuyi^^mcm^:^mmm^:x 

-rtf^^^X^y:^^r V\y:^^^^^yys^\z.m7LX 

i^ttj:^m^ m^^^<Dtz^(Dmmm^m^x^ s tzi^ 
[0 0 9 1 ] ^8tc. mMi&Am^fzytmmm\C'j^^irv 

So 

[0 0 9 2] 

[^i^co^m] Sl±m-<tzX^\z:^mm\zXti\^. VtM 
^^7'-^<DVyi^yiy::^\:i.nt>tiX\^>tj:\^\ S#;tnr 
te?S^»?S^4;^^y(c:43V^r. pt^y-fe/wh^v-i?;^^ 
(D^{it^^b(c i: s f^^FT^- ^ co^^^g^tr J: o r ^ 7 - 
ds^CSmJi-SSi^ (y^UyixoL) L. feSv^Jlcn^ 
-frjEWti?t^7-(^l§^«Sfflrtr\ «i$r^-^S:jEL 

J^e^tu^iv^r. jELv>7^-^<^««pL)gg(tSc:<i:;65nr 

[lafficoffi^/ccffti^] 

[mi] :$:%§^(^3IJS0»J§r^-r>^n>y>J^E]r^So 

[1112] ma^^tm^ h<D^^^t<Dm%^mm 

i-^^yyxh^o 

ims] :^?^m(Dm(Dmm^^\i:7^i":fx2>y^mxh^o 
m4] m4 (a) mmm\c^n^V}mit/^-^>' 
i:m.m^^y^-^^-hxh^o m4 (b) tt. mm 
m<D y yuy->^mi^i:m,mt^y^-'^^- vxh 

So (^4 (c) (t. Hife^JlCljof-tSi^^iy hiJ^i^WW- 

^y^mm-r^yri^-'^^-hxh^o 

[US] :*:^W(7)ffi(7)^l£^J=S:^-r:/n^;/^|grfoSo 
[0 6] Sll6«?i|oy7l^5A^/a»if^SrtliM-rS:7P-^ 

hrfcSo 

[1117] *^?g<oftfecD^iife«^(IS:^-r:/ns/>:^|2irfcSo 

[1118] 118 (a) m7\z»rmmm\z^n:^wm 
itJ^-^>^m.m^^y^-^^-hxh^. ms 

(b) f^, m7{z?jki-mmm\^isn^^y^^y hy^/^^/u 
-"^'^^WLm-r^yri^-f'^- hrfoSo 
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1091 El 9 m7\z7^^mmm(Dvy\yyi^:y.mif^ 
[0101 :^mm(oiik<ommm^^i^yxiy^m'^h 

[0 1 1 1 SI 1 0 \Z7fi^m^W<D9M19tA^(0 ^)y\yy 
i/^ Sif^ iSrIft ^ 7 p ^ - h -Cfc 5o 

101 21 HI o\c7r-^%mm(Dmmmmcm^< vy 

[0131 010 (C/i^-t^ffi{?>Jco«MSA^(^flfeo y :7 

[0141 mm^Am(D^\cm<Dmmmi:^m^^y^ 
10151 ^ y oflifig*ift9g+ 

[0161 t¥«<7)^#3gttit^^«#y ^ y ofli^Sriaegi- 
[0171 'ij^^(D:^mm^^mi^?^'ev<D^^v-^^\^r 

[01] 



1 p< ^ y iryur i/>r 

2 y-Ki»iElbliiK 

3 Dl^T^ra-^ 

4 fcf 5^ H»»JIBi|elK 

5 ijy h^^^—^ 

6 r Ki^^^z-^yi^r 

7 ^-^>sm^^<yyr 

8 ::^-^>KAffl;(j/"^y7r 
10 7<^y*«s: 

1 1 :x7-*^ttifr]E (ECC) mi^ 

12 /^.y^r^-^ey 

13 ggWlH]^:<7!?>';J' 
1 4 T^-i^ilft 

15 

16 CPU 

17 TKl^-^jJI 
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CPU 
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[010] 
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7^ * 



CPU 




-IS 



113] 



2ieB 2146 21Sl 214) 216: 2143 Ziesg^Q 2)4e 21610 
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218 
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